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DETAILED ACTION 
Response to Amendment 

1 . The amendments, filed 9/29/2006, have been considered and reviewed by the 
examiner. The notes the amendments to claims 30 and 31 , therefore the 35 USC 112 
1 st and 2 nd paragraph rejections to such have been withdrawn. Claims 9 and 1 1 are 
cancelled in the amendment. Claims 1, 3-8, 10, 12-14, 17-18, 26-31 are pending in the 
instant application. 

2. The declaration under 37 CFR 1 .1 32 filed 9/29/06 is sufficient to overcome the 
rejection of claims based upon Nakata et al as set forth in the last Office action. Upon 
further consideration a new rejection is set forth below. 

Response to Arguments 

3. Applicant's arguments filed 4/6/06 have been fully considered but are deemed 
moot in view of the new grounds of rejection below. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 29 and 30 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for supplying H 2 and SiH 4 at flow rates that prevent 
formation of amorphous film, does not reasonably provide enablement for all techniques 
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for supplying H 2 and SiH 4 to prevent an amorphous film from forming. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to use the invention commensurate in scope with these claims. 

While the specification clearly enables one of ordinary skill in the art to supplying 
H 2 and SiH 4 at flow rates that prevent formation of amorphous film, the breadth of the 
claim is open to a multitude of various other techniques for formation of a layer, each of 
which would require undue experimentation in determining how to prevent an 
amorphous film from forming. The nature of the invention deals with chemical vapor 
deposition, which is highly unpredictable because it deals with the reactions of gases to 
form film and therefore the prevention of an amorphous film would require undue 
experimentation. The state of the prior art does not provide additionally evidence to 
support the claim limitation where supplying SiH 4 and H2 to prevent the formation of 
amorphous silicon and depositing microcrystalline after stopping the supply of SiH 4 
without undue experimentation as to which supply processes achieve the desired 
results. Additionally, the specification does not provide additional direction or working 
examples to one of ordinary skill in the art to provide any other techniques, each of 
which is within the scope of the claimed invention, to supplying H 2 and SiH 4 to prevent 
an amorphous film from forming without undue experimentation. While the level of one 
ordinary skill in the art is high in regards to a chemical vapor deposited film, weighing all 
of the above factors, the specification does enable one ordinary skill in the art to provide 
any other techniques, each of which is within the scope of the claimed invention, to 



Application/Control Number: 10/693,244 Page 4 

Art Unit: 1762 

supplying hb and SihU to prevent an amorphous film from forming without undue 
experimentation 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: . 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1 , 3-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent 5686349 by Nakata, hereafter Nakata '349. 

Nakata '349 teaches a method of forming a microcrystalline thin film comprising a 
first process of supplying SiH 4 and H 2 comprising gases into a chamber with a 
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substrate, a second process of supplying H 2 alone to the chamber and repeating the 
first and second process a plurality of times without removing the substrate from the 
chamber (Abstract, Example 1). Nakata '349 discloses supplying H 2 at a constant rate 
during both the first and second process and SiH 4 has a first rate during the first 
process and is not supplied during the second process (Example 1 ). Nakata '349 
discloses repeating the first process and second process to deposit a microcrystalline 
thin film of desired thickness (Column 5, lines 60-64). 

While the examiner notes the process as taught by Nakata '349 does not teach 
of depositing a portion of the microcrystalline thin film in the second step, it is the 
examiners position that after stopping the flow of SiH 4 , the process of Nakata '349 
inherently results in at least a quantitative amount of continual deposition, during the 
second step, at which H 2 is maintained at a constant rate, due to the presence of SiH 4 
and H 2 remaining in the process chamber. The hydrogen plasma is taught to start 
immediately after stopping the flow of silane and therefore it is the examiners position 
that a quantitative amount of time exists prior to exhausting all of the supplied silane 
through exhaust pipe (5). While, as evidenced by the declaration filed 9/29/2006, the 
residual silane will deposit as amorphous, the amorphous deposition will in turn be 
converted to microcrystalline thin film and therefore the process reads on depositing a 
portion of the overall microcrystalline thin film during the second process. 

The examiner notes the claim as written only requires that a portion of the 
microcrystalline thin film is deposited during the second step and does not require no 
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thin film deposition during the first step or that no amorphous thin film is deposited 
during the second process and then converted to microcrystalline. 

Nakata '349 fails to explicitly teach of converting the SiH 4 to SiH 2j which contains 
a polymer-forming element, by the application of the electric field. However, as 
evidenced by the admitted state of the art discloses when applying a high-energy 
electric field to the SiH 4 is broken down into a more reactive SiH 2> which may form a 
polymer by bonding to each other (Specification Page 3). In addition a flow ratio and an 
electric field density, which satisfy the relationship as, taught by claim 13, must 
necessarily result in the formation of the polymer forming SiH 2 . 

Nakata '349 teaches of supplying the gases with a flow rate ratio, r, equal to 100 
and an electric field intensity, P, of 1000 mW/Cm 2 which satisfies the relationship as 
claimed (Example 1). The hydrogen plasma is taught to start immediately after stopping 
the flow of silane and therefore it is the examiners position that a quantitative amount of 
time exists prior to exhausting all of the supplied silane through exhaust pipe (5). 

Therefore, the prior art and the present claims, reflected by claim 4, teach all the 
same process steps and thus the results obtained by applicants process must 
necessarily be the same as those obtained by the prior art. Therefore by applying an 
electric field in the chamber with SiH 4 and H 2 , with a flow rate ratio and electric intensity 
satisfying the claimed relationship, it must necessarily result in breaking the SiH 4 to a 
third gas SiH 2 , or activating the source gas to contain an element which forms a 
polymer due to bonding. Either 1 ) the applicant and the prior art have different 
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definitions of applying an high-intensity electric field, or 2) the applicant is using other 
process steps or parameters that are not shown in the claims. 

While the examiner notes the process as taught by Nakata '349 does not teach 
of depositing a third gas, SiH 2j to a surface of the substrate in the second step, it is the 
examiners position that after stopping the flow of SiH 4 , the process of Nakata '349 
inherently results in at least a quantitative amount of continual deposition of SiH 2j during 
the second step, at which H 2 is maintained at a constant rate, due to the presence of a 
small SiH 4 and H 2 remaining in the process chamber for a quantitative amount of time 
prior to the exhausting of the gases through exhaust path (5). 

Claim 8: The prior art and the present claims, reflected by claim 8, teach all the 
same process steps and thus the results obtained by applicants process must 
necessarily be the same as those obtained by the prior art. Therefore by supplying the 
second gas during a portion of the deposition of the third gas, it must necessarily result 
in reduction of formation of the polymer of the third gas prior to deposition. Either 1 ) the 
applicant and the prior art have different definitions of depositing the third gas during the 
second process without the first process gas, or 2) the applicant is using other process 
steps or parameters that are not shown in the claims. 

Allowable Subject Matter 

8. Claims 10, 12-14, 17, 18, 28, and 31 are allowed. 
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None of the prior art cited or reviewed by the examiner alone or in combination 
reasonably suggests supplying in a first process H2 and SiH 4 in a ratio to prevent 
amorphous deposition and then stopping the SihU to deposit microcrystalline silicon. 
9. Claims 26-27 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571 ) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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